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Abstract 
In this study, we focused on investigating the connection between the activity of a client’s autonomic nervous system (ANS) and 
a counselor’s score on the skilled verbal responding scale (SVRS). Our main aim was to explore the connection between the 
client’s emotions and the skill level of the counselor. We examined the heart rate variability (HRV) of 10 clients and the SVRS 
scores of 10 counselors. The HRV of the clients was measured before and after the counseling session. The HRV and SVRS 
results showed that the scores of counselors on the SVRS were correlated with the clients’ ANS response. High SVRS scores 
were clearly connected with increased parasympathetic activity and decreased sympathetic activity in the clients. We also 
extracted two critical cases from the data for exploring the differences in conversational content between the two cases: 1. a case, 
where the counselor had a high SVRS score and the client had increased parasympathetic nervous system (PNS) and decreased 
sympathetic nervous system (SNS)activity; 2. a case, where the counselor had a low SVRS score and the client had decreased 
PNS and increased SNS activity. 
© 2014 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Academic World Education and Research Center.  
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1. Introduction  
Emotions are derived from evolution and they have a central role in action determination and self-regulation 
(Cacacioppo et al., 2004; Ekman, 1984). Action determination can be seen from the approach – withdrawal 
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dimension; emotions help an individual to adapt easily to a new environment and events, and that have actually 
supported the role of survival on evolutionary basis (Cosmides & Tooby, 2004; Cacacioppo et al., 2004). 
   The study of emotions can provide considerable insight into effective counseling and psychotherapy. Emotions 
provide important information on the psychological well-being of a person by indicating the changes in the central 
and autonomic nervous system (Ekman, Levenson, Friesen, 1983). The autonomic activity produces distinguishable 
information between positive and negative emotions (Ekman, Levenson, Friesen, 1983). Hormonal and neural 
responses of emotions and psychophysiological measures reflect on somatovisceral afference in emotional 
experience (Appelhans & Luecken, 2006; Cacacioppo et al. 2004).  
Several studies in psychotherapy and counseling research show that psychophysiological measures of emotions 
offer a successful method for estimating the effectiveness of counseling and psychotherapy (Van Den Broek, 2004; 
Sloan & Kring, 2007; Cacacioppo, Brentson, Andersen, 1991). In counseling and psychotherapy effectiveness 
research it is seen that the most critical influences on therapy outcome are related to the client, the counselor and the 
client – counselor relationship. The positive outcomes seem to be related to the counselor’s focus on the client’s 
problem, affect, cognition and behavioral processes (Horvarth & Symonds, 1991; Orlisnky et al. 1994). To assess the 
client outcome there is good evidence from measuring the psychophysiological changes in the client that reflect the 
client’s emotional changes during counseling (Rantanen & Soini, 2013). It seems that many times client’s problems 
are connected to withdrawal behavior and the incapacity to seeing the possibilities for action (Rantanen & Soini 
2013). 
   The approach in this study to counseling and psychotherapy is based on the Human Relation Counseling Model 
(HRCM) framework that derives from many formal theoretical points including  phenomenological theory and client 
centered theory (Rogers, 1959) (Okun, 2002). HRCM emphasizes a client-centered, problem-solving and helping 
relationship. The behavior changes and actions (outcomes) can be the result of one or both of the following: 1) the 
client’s exploration and understanding of his or her own feelings, thoughts or actions, or 2) the client’s 
understanding of and decision to modify pertinent environmental and systematic variables (Okun,2002). The 
dimensional model of emotions is one of the most common frameworks of emotions. A dimensional model of 
emotions indicates the valence (approach – withdrawal) and arousal (excited – calm) which reflect the emotional 
condition and function (Lazarus, 1991, Bradley & Lang, 2010). The responses of emotions are seen as changes in 
brain and cognitive processes, facial expressions, subjective emotional experiences and in the autonomic nervous 
system (Keltner & Gross, 1999). 
   HRV is an effective tool for measuring the changes in the autonomic nervous system; positive emotions 
indicate parasympathetic activity and negative emotions sympathetic activity (Rantanen & Soini, 2013). The 
psychophysiology of emotions concentrates on how the emotional state reflects in physiological actions (Cacioppo 
& Tassinary, 1990). Earlier studies support the use of heart rate variability (HRV) in measuring changes in the 
autonomic nervous system - parasympathetic and sympathetic activity. HRV is an accessible research tool that can 
increase the understanding of emotions (Appelhans & Luecken, 2006). Sympathetic activity indicates anxiety, 
depression and stress, whereas parasympathetic activity indicates enhanced attention, effective emotional regulation, 
and in turn they indicate the changes in a client’s well-being and in the psychological conditions, which make it 
important for counseling and therapy (Cacioppo, Brentson, Larsen, Poehlmann, Ito, 2004; Friedman, Thayer, 1998). 
Changes in heart rate variability indexes have been noticed to provide in great psychophysiological studies a means 
to assess changes in autonomic activation non-invasevily.  
   Sympathetic vs. parasympathetic dominance can be effectively obtained with HRV analysis (Cerutti, Bianchi & 
Mainardi, 1995). Measurement of autonomic activity enables non-invasive, temporally accurate data of sympathetic 
and parasympathetic activity that are connected to the emotional significance of events to an individual. The heart 
rate represents the overall effect of parasympathetic and sympathetic activity (Hainsworth, 1995). Mostly 
parasympathetic or vagal stimulation slows the heart rate and sympathetic stimulation increases it (Hainsworth, 
1995). 
   Respiration may produce effects on HRV and extracted spectral powers. Generally the heart rate increases 
during inhaling and decreases during exhaling (Jorna, 1992; Ahmed, Harness & Mearns, 1982). The respiratory 
sinus arrhythmia (RSA) refers to variation in the heart rate due to respiration at typical respiration frequency and is 
vagally mediated. Therefore it is used as an indicator of parasympathetic activity.  
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   Spectral analysis of the RR intervals is usually performed on data consisting of at least 200 consecutive heart 
beats for sufficient resolution (Cerutti, Bianchi, & Mainardi, 1995).  Power spectral density (PSD) shows three 
frequency components contributing to the total power. The very low frequency band (VLF, 0-0.04 Hz) is related to 
thermo-regulation, the renin-angiotensin system and other humoral systems; the low frequency rhythms (LF, 0.04-
0.15 Hz) associated with Mayer waves are related to baroreceptor activity, and are mostly connected to sympathetic 
activity.; the high frequency rhythms (HF, 0.15-0.4 Hz) are R-R variable at typical respiration frequency and are 
generally accepted as an indicator of parasympathetic activity (Cerutti, Bianchi, Mainardi 1995). The LF/HF ratio is 
used for measuring autonomic balance indicating either sympathetic or parasympathetic dominance. 
   The aim of this study was to examine the relation between a client’s autonomic nervous system and the skilled 
activity of counselor. In this study, we used HRV analysis (R-R intervals) and the Skilled Verbal Response System 
(SVRS) to measure the correlation between skilled counseling and the client’s autonomic nervous system. The study 
of the autonomic nervous system and its relation to emotional response can provide considerable insight into 
interpersonal dynamics and the etiology of psychopathology (Appelhans &Luecken, 2006).  
 
2. Methods 
2.1. Participants 
 In this study, we examined 10 educational psychology Master’s students participating in a counseling 
psychology course which forms part of the advanced studies in educational psychology. Students worked as 
counselors and as clients in an authentic session where real problems of the clients were addressed. 
2.2 Procedure 
 
The study was executed in a laboratory setting with 10 participants that were selected through a counseling 
psychology course in the program of Educational Psychology at the University of Oulu.  All the students worked as 
both counselor and client in the counseling sessions (ca. 30 minutes) which were videotaped. The counseling session 
included an intervention period during the session. HRV was measured in 2 minute periods for each participant 
before and after the counseling session. The counseling skills of each counselor were measured with SVRS scale.  
2.3 Research design 
 
The subjects were observed in a triad setting (a counselor, a client and a supervisor) and in laboratory 
circumstances. We examined the periods before and after counseling session. HRV was measured in the clients and 
SVRS scores were given to the counselors. 
2.4 Measures 
 
2.4.1 CROS 
 
We used the Counselor Response Observation System (CROS) to measure the level of counseling skills. CROS 
consists of a counselor response coding system (CRCS) and a skilled verbal response scale (SVRS), and in this 
study we focused on SVRS as the aim was to examine the correlation between the client’s heart rate variability and 
counselor’s skill level (Rantanen, Soini, 2013). SVRS focuses on measuring skilled responses of the counselor 
during a counseling session. The task of counseling is to help the client to explore and understand his/her problem. 
The counselor can make the most of the counseling session by focusing on the client’s message in a personal, 
consistent and thorough way. Measuring skillful responding is based on these qualities. The SRVS consists of six 
observational items (rated on 4-point Likert scale, 0 = not at all, 1= a little, 2 = somewhat, 3= a lot). SVRS measures 
the degree of the counselor’s ability to help the client to explore his/her problem (Rantanen &Soini, 2013). 
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2.4.2 HRV 
In this study, we examine the RR intervals in the beginning of counseling session and in the end of the counseling 
session when the participants have not yet started the conversation and when they have concluded the conversation 
(2minutes before speech and 2minutes after speech). The heart rate variations were measured using beat-to-beat RR 
intervals with a Polar S810i heart rate monitoring system (Polar Oy, Finland). 
2.5 Data analysis 
The RR data obtained for the clients was examined for abnormal beats and any found artifacts were removed. 
HRV analysis was executed using the HRV Analysis software (University of Kuopio, Finland). Data was 
interpolated to 4 Hz to fulfill requirement s for spectral analysis. Spectral analysis applying the Fast Fourier 
Transform was performed on the data using Welch’s period gram (window size 256, overlap 50%) to extract the 
powers of the spectral components relating to sympathetic and parasympathetic activity of each client before and 
after the counseling session. The total scores of the counselors on SVRS scale were computed. We took Spearman’s 
nonparametric correlation between the spectral components and SVRS scores. Each of the participants was analyzed 
with the HRV analysis. For the results of the analysis, high frequency and low frequency were significant in this 
study. High frequency represents the parasympathetic activity and low frequency mostly the sympathetic activity. 
3. Results 
 The results show that there is a correlation between high scores in SVRS and a significant change in the LF and 
HF. There is a positive correlation (r=0.694, p<0,001) between SVRS scores and high frequency increase and 
negative correlation (r=-0.71, p<0,001) between SVRS and low frequency decrease. High SVRS scores are 
correlated to increment in parasympathetic activity and decrement in sympathetic activity whereas low SVRS scores 
are correlated to increment in sympathetic activity and decrement in parasympathetic activity. A sympathetic 
dominance has turned into a parasympathetic dominance during the counseling session. The preliminary results 
show that skilled counseling affects the client’s heart rate variability. In emotional level it can be seen as enhanced 
attention, better emotion regulation, safety and relaxation in client. 
 
Table 1. Counselors’ skills level and clients’ ANS change in LF and in HF 
 
Pair SVRS scores LF_D SVRS scores HF_D 
1 10 35.60 10 -42.60 
2 5 33.70 5 -4.60 
3 
4 
5 
6 
7 
8 
9 
10 
9 
11 
9 
12 
7 
6 
16 
15 
-7.00 
12.40 
16.90 
0.20 
0.90 
4.80 
-29.40 
-16.10 
9 
11 
9 
12 
7 
6 
16 
15 
-4.60 
160 
-18.80 
0.00 
-25.30 
-16.50 
4.90 
18.60 
 
 
   In this study, it can be seen that skilled counseling produces a decrease in LF and an increase in HF, which 
means that the client’s parasympathetic activity increases and sympathetic activity decreases. Talking seems to 
decrease sympathetic activity in the autonomous nervous system, which means that the client feels relaxed. 
 We also examined two critical cases; one with high scores on the SVRS and one with low scores. Gumz, 
Lucklum, Herrmann, Geyer and Brähler (2011) have investigated the verbal expression of emotions in therapy 
sessions and found a connection between an effective therapy session and an increased amount of verbal expression 
of emotions.  
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 Counseling sessions with high scores on the SVRS included more emotional expressions than counseling session 
with lower scores on the SVRS. We used emotional expressions as a comparison in examining two critical cases. 
Emotional expressions reflect on Ivey’s micro skills which constitute the CRCS categories in the observation of 
counseling skills (Rantanen, Soini, 2013). The CROS instrument consisted of the CRCS (counselor response coding 
system) and the SVRS (skilled verbal response scale) (Rantanen, Soini, 2013) As seen in this instrument (CROS), 
when the client speaks of his feelings, this indicates that he is talking on a personal and concrete level (Horvarth & 
Symonds, 1991; Orlinsky et al., 1994; Martin et al., 2000; Horvart et. al., 2011).  
 
 
Table 2.The amount of emotional expressions in two critical cases 
 
case1 case2 
17 4 
 
 
  In analyzing the two critical cases, we extracted words or phrases that included emotions or emotional 
expression. In table 2 it can be seen that in case 1, with higher scores on the SVRS and a significant change in 
LF/HF, the amount of emotional expressions is 17, and in case 2, with lower scores on the SVRS and no significant 
change in LF/HF, the amount of emotional expressions is 4. This supports our result that there is a connection 
between skilled counseling and the client’s heart rate variability and it supports also the value of counseling and 
psychotherapy. 
We used inclusion criteria - phrases that clearly indicate emotions and include emotional expressions (I was 
annoyed, it worries me), and exclusivity criteria - all the phrases that did not include emotional expressions and did 
not indicate emotions (describing things). 
4. Conclusion 
   The preliminary results show that high scores in the counselors’ SVRS are connected to changes in the clients’ 
heart rate variability. High scores in SVRS indicate a significant change in LF and HF. Skilled counseling increases 
parasympathetic activity in the client, which indicates that the stress level has decreased.  
   Analyzing two critical cases, we found a comprisal factor in the emotional expressions. The counseling session 
with higher scores in the SVRS and a significant change in LF/HF included more emotional expressions (17) than 
the counseling session with lower scores in the SVRS and a less significant change in LF/HF (14). This finding 
supports the view that emotional expressions and counseling effectiveness seem to have a positive connection 
(Rantanen & Soini, 2013; Horvarth & Symonds, 1991; Orlinsky et al., 1994). 
   There is a need for further studies to offer more support for these preliminary results. This kind of setting would 
be useful to be measured with other participants. There would be also a need for more instruments to be used to 
acquire more information about emotional functioning in a counseling session. These findings provide nevertheless 
a good start for examining the connection between counseling skills and psychological well-being, and support the 
use of these results for other counseling and communication applications. 
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